"terminus" of the action of the subject. Taking these two spatial criteria into account, we obtain the result, represented in tabular form as follows: Table 1 .
Location of the "source" of action Location of the "terminus" of action important to take into consideration the fact that the "subject's action" can be either autonomic or heteronomic. If we accept this distinction, not two, but four situations appear in our table. As many as three of them are commonly labeled as actio transiens. The examples given most often for the third situation are all occurrences related to interactions of non-living physical bodies on each other (meaning mutual influences) -atoms, chemical compounds, the mass of air, astronomical objects, etc.
3 (It seems that nobody has pondered the fourth situation, but we can assume that authors who contemplated the issue of immanent and transitive activities, would consider it to be actio transiens).
Accordingly, we might expect that the rinsing of gold nuggets by a river's current is the same type of action as the rinsing of gold nuggets by a human being. If we add to this the widespread belief in the supposedly "purely chemical" dynamism of an organism on the molecular level, then the concept of immanent activity "shrinks" considerably. The distinction between immanent and transitive activity becomes insignificant.
The concept of actio immanens has thus become rather vague and has lost its original meaning, which St. Thomas expressed in his terse assertion: Actio immanens est tantum viventium (Thomas Aquinas De potentia, q. 10, a 1).
The origins of descriptive terminology in science
For many, or perhaps, most key concepts, formed within the framework of Aristotelian-Thomist philosophy, the primary and principal model used was that of human dynamism, as well as that of other living entities 4 . The integration (both of living entities: "The substance /.../ cannot directly act alone by itself, it acts only owing to its properties, called faculties. /.../ the human being acts owing to his hands" (Krąpiec 1995/387) . The heating of the Earth's surface by the Sun or the attraction of iron particles by a magnet, are not actio in the strict, A-T meaning of the term. Neither the Sun, nor a magnet are substantial beings. They are, at most, a blend of different mineral substances. Moreover, solar energy or the force of magnetic fields cannot be identified as "causal actions". As Ziemiański correctly observes (1995/62-63) , such types of "force /.../ do not overlap with causal actions /.../we cannot call /.../ kinetic energy an action /.../ kinetic energy is a certain accidental state" of a physical object, which lasts as long as it does not come into contact with another object. 3 "The activities of physical science are almost entirely of the transeunt sort: one body, molecule, atom, or system acts upon some other" (Baldwin 1910/521) . 4 This was pointed out by J.K. Dorda SJ, although the author puts the main stress on man's intellectual activity: "Aristotle's opinion on the structure of beings is rooted in the analogy with mental cognitive results, including the effects of intentional tendencies" (Dorda 2001/174) . Cf. Życiński 1987/79. dynamic and structural) of a living being imposed itself with such obviousness, that there seemed to be no other more "enticing" and suitable natural object for ontological contemplation. The terminological and conceptual structure in A-T was shaped predominantly for the needs of proper cognition of living forms.
Thus, we may risk asserting that the terminological and conceptual apparatus of A-T is "biocentric". This is not a criticism, but a stated fact. The person, who lay the foundations for this apparatus -Aristotle -was, above all, a biologist. He was an empiricist as well as a theorist, hence, a philosopher. St. Thomas Aquinas, together with his teacher and friend, St. Albert the Great, were well aware of this. For this reason, St. Thomas verified, defined more precisely and enriched Aristotle's conceptual system, as the perfect tool for the investigation of living beings -people, angels and Living God. Thanks to these people, biologists and philosophers gained a wonderful, intellectual instrument, that enables them to describe and understand the dynamics of living entities.
Physicists, chemists, cosmologists and philosophers of inanimate nature did not have such luck. Aristotle did not create a distinct -"parallel" -terminological and conceptual system adapted to specify the properties of the mineral world 5 . Neither medieval nor more contemporary philosophers created such a system. With time, concepts tailored to describe living beings were simply applied -per analogiam -to inanimate entities. This created a real danger of falling into animism, should somebody forget about the limits of analogy, i.e. endowing inanimate objects with the properties of a living being 6 (cf. .
The opinion that the Aristotelian conceptual system does not apply to objects and phenomena of the mineral world is, therefore, quite justified. However, it is not fair to depreciate A-T simply because it causes difficulties in describing the inanimate world 7 . It would rather be more appropriate to complete it, in such a way that it would embrace the nature and peculiarities of mineral phenomena.
Undoubtedly, the creation of this type of concepts is the aim of physical and chemical research. It is closely tied in with the progress of physical sciences. Unfortunately, the "basic" descriptive language in these sciences has remained dependent on the above-mentioned "illegitimate" biological sources. At times, the supposedly physical terms, used to describe the world of inanimate objects, have de facto no straightforward meaning, but just a vague "analogous" connotation. Whether 5 The Aristotelian interpretation of a falling stone gives evidence to this. Stagiryte had no idea about the gravitational field, or the universal law of mass interaction. He tried to explain this phenomenon with the help of concepts, which referred to the world of living entities. Thus, he explained the movement of a falling stone in terms of an "inner tendency" -"a passion to find itself in a natural place, meaning, on the ground" (cf. Ziemiański 1995/80; bold type -JK). 6 R. Gérard, for example, in De l'Univers de champ à l'Univers de mouvement (1966) , meditating upon the "essence" of the world, comes to the conclusion that it is just a movement -"The world should be understood only through the aspect of movement. Unity is the desire of another object or even the desire in general -the desire to double oneself" (quoted from Ziemiański 1995/86-87 (Życiński 1987/76, 79). or not the audience will perceive and properly interpret this analogy, largely depends on its deeper awareness of the speaker's peculiar language. If we were to acknowledge that the breaking of a branch by the wind or the rinsing of a gold nugget by a river's current are activities (Latin actio) in the same sense, as the breaking of a branch or the rinsing of a gold nugget by a human being, it would lead to a real "intellectual catastrophe." Luckily, in our everyday experience, such mistakes do not generally take place 8 .
Nonetheless, in areas inaccessible to prescientific, common-sense cognition, as well as in "gray" zones of ignorance, most people have to accept uncritically the descriptive language of specialists, who rarely speak explicitly of this analogousness (even if they are fully aware of it) 9 . For this reason, amongst others, the differences between the dynamics of the inanimate and animate worlds is wiped out. This constitutes a real threat of misunderstanding, not only to laymen, but also to the scientists themselves 10 . The unwarranted analogies favor the equally unwarranted (Rose, Bullock 1993/287). reductionism in biology -be it ontological, methodological, or theoretical 11 (cf , 2000 .
Actio immanens vs. biological dynamism
Vivere idem est ac immanenter operari. The question over actio immanens is de facto, still a current 12 question about life -about biological dynamism. It is not possible to answer it, without examining concrete living forms. An oak, a cat, a frog, a bacterium is a concrete living form 13 .
Living form
Clearly, the expression concrete living form does not imply something "frozen in time", a segment isolated from its environment, an organic structure, which we see here and now.
When we stand on the bank of a pond in springtime, we see frogspawn. A few days later, we see tadpoles swimming briskly, equipped with gills and a long tail. After a while, we notice frogs jumping around in the grass, which no longer have a tail nor gills, but which now have long hind legs and lungs. Even when a frog reaches maturity, its heart will not be the same as a few days earlier. It will be converted into a "new one", owing to the ceaseless metabolic turn-over (cf. Lenartowicz 1986 /45-48, Lenartowicz, Koszteyn 2002a , Koszteyn, Lenartowicz -in print, Koshland 2002 .
The frog's complex chemical structure changes minute by minute, but the frog keeps its identity as its developmental dynamism goes on. This dynamism "marks out" the non-arbitrary boundaries of the actual and fundamental object of biologist's research. The "boundaries" of a living form are not delineated by its structure, nor by its envelope of skin, nor by its cellular walls, but by its developmental cycle (cf. Lenartowicz 1986 /45-48, Lenartowicz, Koszteyn 2002a . 11 Despite some attempts to move away from it, reductionism still dominates modern biology and significantly influences the shaping of the concept of life by naturalists and philosophers. In his introduction to "Studies in the philosophy of biology," (1974/VIII) Ayala notes that when speaking of reductionism in biology, it is necessary to distinguish three of its types: ontological, methodological and theoretical (which he labels epistemological).
The first refers to the conviction which Dobzhanksky expressed, on behalf of most biologists, with the following words: "Most biologists are reductionists to the extent that we see life as a highly complex, highly special and highly improbable pattern of physical and chemical processes" (Dobzhansky 1974/1) . In this case, ontological reductionism is equivalent to materialistic monism.
On the grounds of methodology, reductionism stands for the belief that the explanations of animate dynamism can be found "by investigating the underlying processes at lower levels of complexity, and ultimately at the level of atoms and molecules" (Ayala 1974/VII) .
Finally, theoretical (epistemological) reductionism is based on the belief that theories, together with the terminological and conceptual structures operative in physics and chemistry, are sufficient to describe the dynamism of life. In consequence, as Ernst Mayr writes "some authors consider biology merely a 'province' of physics and reducible to physics" (Mayr 1996/97 (Weiner 1999/29) . To focus our attention on the issue of "object" in the debate about life, may seem trivial, even ridiculous. However, in the light of some biologists' questions (in discussing the definition of life), such as: "Is an enzyme alive? Is a virus alive?" (Koshland 2002 ), the issue is not as trivial as it would seem on the surface. Cf. also Lenartowicz, Koszteyn 2002a. However, this does not mean that the living form is solely a developmental dynamism. Nevertheless, this fundamental biological dynamism determines the perception of the living form as a whole.
Furthermore, this also does not mean that we can "narrow down" the study of the dynamics of life to a single specimen. The fact that organisms reproduce themselves, directs our attention to the dynamic of transmitting life "down" the genealogical line of individuals. The dynamism of a concrete specimen is essentially subordinated to the genealogical line of the given living form (cf. Lenartowicz, Koszteyn 2000a , 2002a .
These comments are crucial, because since the times of Descartes living organisms were identified with anatomical or chemical structures and the biological dynamism was reduced to a purely mechanical movement of parts 14 . Such ontological reductionism still permeates fundamental concepts of modern biology and philosophy of animate nature.
The facets of reductionism
Reductionism in biology has two "sides". Indeed, it would be better to say that the above-mentioned ontological reduction goes through two distinct stages.
In the first stage, a living being is reduced to an extremely complicated machine or a fully automated workshop (in which, of course, there is no human supervision). In other words this is:
[1] the reduction of a biological dynamism to a technical dynamism (e.g. a machine, a contrivance). In the second stage, the reduction of the technical mechanical system into a purely physico-chemical system is carried out. Strictly speaking, this is:
[2] the reduction of the technical dynamism to a mineral dynamism (i.e. the dynamism which takes place in inanimate nature). The consequences of these intellectual procedures are:
[a] the suggestion of a (supposedly) possible "smooth" and "spontaneous" transformation of a mineral dynamism to a technical dynamism (as in Hoyle's -and before him, Dawkins' belief that a wind blowing over a pile of garbage is capable of building a Boeing) 15 ,
[b] the complete elimination of the concept of animate (biological) dynamism -since it would (supposedly) be nothing more than a complicated technical process.
Three types of dynamism
The dynamism of living beings is commonly discussed within the context of some "generalized" abiotic (nonliving) dynamism. However, taking into consideration the said two "faces" of reductionism, this discussion ought to be conducted within a comparison with technical dynamism as well as with mineral dynamism.
Though it is true that biology (or the philosophy of animate nature) is interested first and foremost in biological dynamism, it cannot lose sight of the remaining types of dynamism, this being even more the case when they remain in clear, though specific, relations with the dynamism of living beings.
As an introductory illustration showing the specifics of these relations -while at the same time revealing the singularity of biological dynamism -an example taken from the life of a bird called a wheatear will be used 16 .
The building of nests by white-crowned black wheatear
Fig. 1. White-crowned Black Wheatear (Oenanthe leucopyga). Adapted from George (1978/144) and from E. K. Dunn (1988/880) . The bar = 15 cm. White-crowned black wheatears (Oenanthe leucopyga - Fig. 1 imagine that the conditions for life there are far from easy. In the course of the day there prevails unmerciful heat, while at night it becomes cold. There is no vegetation to create a microclimate which would lessen the drastic differences in temperature. Adult birds are able to take shelter in the shade of rocks or the rock shelf, and besides, the layers of feathers effectively protect them both from the heat of the day as from the cold of the night. The eggs of these birds do not have, for obvious reasons, these possibilities. The protection of their offspring, developing under the cover of a thin shell, lies firmly with the parents. An important element in this protection is the building of an appropriate nest. The nests of the wheatears are not large (about 15-16 cm high) and are stark in their build, having the shape of a pyramid or pile constructed from several dozen, or even several hundred, small stones. At the top there is a bowl-shaped depression. This hollow is often lined with stubby bits of wood.
The choice of an appropriate, i.e. a relatively shaded place is a matter of immense importance. When the wheatears find such a place they start to search and transport appropriate stones. "Appropriate stones" are exclusively fragments of porous sandstone (of a size that allows the birds to carry them 18 ). Despite the fact that a large variety of pieces of rock is available, the wheatears select only porous sandstone. Why? The porosity of the sandstone means that during the course of the cold nightwhen water vapour condenses -the rock takes in moisture. However, during the day the water "trapped" in the numerous micropores that run through the whole rock, gradually and slowly evaporates, cooling the eggs (and subsequently the chicks) that are in the nest. During the night in turn the rocks slowly give off warmth, warming the wheatears and their offspring. The wheatear nest is therefore "an air washer" ensuring a circulation of air as well as thermal conditions suited for the development of their progeny. The building of such a nest is both a time consuming and energy consuming process. Therefore, in order to complete the task before the period for laying eggs begins, the wheatears undertake the process of collecting the building materials well in advance (cf. Dunn 1988 /876-884, Dröscher 1993 /194-195, George 1978 /144-148, Glutz von Blotzheim, Bauer 1988 .
Let us examine this empirical illustration from the point of view of the three types of dynamism which were mentioned earlier.
Mineral dynamism. The creation of the sandstone and its disintegration, the absorption of water, the condensation of water vapour and its subsequent evaporation, the warming of the earth's surface by the sun's rays, the rising of warm and the falling of cooled air are all mineral phenomena. They are examples of varied mineral dynamisms within the formation of which the wheatear has played no part whatsoever. This type of dynamism are the results of a mutual influence upon each other of the objects and of various forms of mineral energy. At the "base" of these dynamisms lie the properties of so-called matter, as discovered by physicists and chemists.
less than 100 mm annual precipitation (cf. Dunn 1988 /876-884, Glutz von Blotzheim, Bauer 1988 18 The nest consists of pebbles of 2 -10 g (sometimes, however, the wheatear is carrying pebbles weighting as much as 20 g). "One female brought 15-20 stones in 20-30 min, rested for 30-60 min, then continued construction. Carrying continues throughout daylight hours, with longer rest around midday" (Dunn 1988/880) . The combined weight of the stones from which the nest is built fluctuates from 1 to almost 2 kilos which, in comparison to the bird's body weight, is no mean feat.
Our attention is also drawn to another easily observable fact, namely that the mineral phenomena mentioned occur over the entire area of this part of the desert inhabited by the wheatears. The sun's rays, for example, equally reaches rock formations, stones, rocks, as they do the nests of the wheatears. The places it reaches are determined by, among other things, the lie of the land, the Earth's movement in relation to the Sun, as well as the phenomena which lead to the creation of electromagnetic waves in this star. The sun's rays do not differentiate -they do not select a single place upon the earth's surface. Its dynamism is homogeneous, nonselecting, and it is unable to modify itself. Solar rays are unable to self determine either the place they fall upon or the direction in which they fall, or equally their intensity. All modifications of this nature are determined by other physical phenomena -the movement of the Earth, the clouds obscuring the Sun's disc, the mountainous massif that is situated upon the route of the sun's rays etc.
The phenomena with which we come into contact in a certain fragment of nonliving nature are collections of varied, mutually determining, homogeneous and non-selecting mineral dynamisms, or the results of these dynamisms.
The size, quantity, distribution and chemical composition of rock pieces in the desert is the result of varied mutually determining mineral dynamisms.
Biological dynamism. The searching for pieces of sandstone of an appropriate size, their transfer of them to the shaded spot, the gradual arrangement of the stones in such a way so as to create the appropriate dimensions of a pyramid, is the activity of the bird -this is biological dynamism. Of course the development -embryogenesis of the wheatear progeny, taking place beneath the shelter of the calcium shell, is equally biological dynamism and one of a key significance. It is this delicate dynamism (sensitive to the unfavourable influences of its surroundings) which evidently dominates the endeavours of the adult wheatear described. Without the protection of the embryogenesis there would not be an adult bird capable of bequeathing life to a subsequent generation of wheatears. Selecting dynamism. By observing a wheatear we see with total obviousness how it undertakes varied selection -its dynamism (as opposed to the mineral dynamism) is selecting dynamism.
[a] The selection of time. The wheatear does not collect pieces of stone for the whole year but merely during the period that precedes the laying of eggs. The moment for the commencement of nest building is correlated with the availability of sandstone pieces of an appropriate size. If the wheatear realizes that the building material is scattered over a large area (and therefore the search for it and transportation are time and energy consuming) then the construction of the pyramid will be undertaken even several months prior to hatching. When the material is not scattered then building will be started a few weeks, or even a dozen or so days before eggs are laid.
[b] The selection of place. The wheatear does not build its nest on just any patch of desert, but -if this is possible -in a place which will be for at least part of the day shaded. The adult bird, in examining the area it inhabits, is itself searching for shelter from the scorching sun's rays, and therefore it is aware of where a patch of shade may be found.
[c] The selection of material. The area inhabited by the wheatear is full of various pieces of stone. But not every piece is appropriate for the building of a nest. The bird chooses exclusively sandstone, and therefore a material which absorbs and holds water the most. Amongst the pieces found in the desert the wheatear selects the most economic "size class", i.e. stones that are not too big and not too heavy (for the transportation of the stones is energy consuming, especially when the distance from the nest is significant), yet equally not too small (for though the transportation of a lighter stone is less energy consuming than that of a heavy one, the construction of a nest from small pieces requires a greater number of trips which "in itself" is energy consuming). The weight of the pieces of rock collected by the wheatear is not constant. The bird -if it has the choice (and on the whole it does) -collects pieces of an "economical weight" for it is aware of the distance it will have to transport them, and instinctively it takes this into consideration when choosing the building material 19 .
[d] The selection of architecture. Taking into consideration the climatic and topographic conditions in which the wheatears live, the protection of progeny from the drastic daily differences in temperature can be ensured by an airy, stone construction shaped as a mound ("a pyramid") 20 .
Correlations and orientation. What is the most remarkable about the varied selective activities of the wheatear? There are numerous and clear correlations that are striking. Correlations, i.e. the links between the physical phenomena or certain of their parameters. Links invisible to the senses yet obvious to the intellect. These links do not result from a purely mineral dynamism (cf , 2000a . There is no purely mineral link between, for example, the weight of the stones out of which the nest is built and the distance of 19 Biologists often come across this type of action strategy that takes into consideration "energy costs". This concerns not simply wheatears, starlings, and other birds, but invertebrates likewise. For example, the mass of nectar that is collected by bees, and put into special little baskets found on their legs, is correlated with the distance to the hive. The further from the hive, the less the load of nectar and pollen transported by the worker, for the weight of the nectar to a significant degree increases the energy cost of the flight (cf among others Krebs, Davies 2001 /55-61, Schmid-Hempel 1986 . 20 Wheatears do not always build pyramid nests. If they find a hole in the ground or a crack in the rocks which is of an appropriate size and depth, then they set up nest there. these stones from the building place, between the shape and size of the pieces of rock and the shape and size of the nest. There is equally no such connection between the wheatear picking up the stones and the transportation of these stones to the nest site, or between the dynamism of building the nest and the dynamism of laying eggs by the female.
It is the inner dynamism of the bird that creates this type of linkage. The cognitive dynamism of the wheatear plays a significant role in the creation of these correlations both in surroundings as in the structures and dynamism of its own body 21 . At the same time the objectively existing and clearly perceived by us correlations are an indicator that behind these specific links is hidden the dynamism of orientation. Certain correlations -e.g. those, so to say, "frozen" within the architecture of the nest -are traces of the biological dynamism which is difficult to observe. We can see them when the bird will finish building the pyramid or when it will abandon the breeding area.
Integration. The varied, selective and correlated activities of the adult bird which lead to the construction of the nest, are equally correlated with a range of other actions of the bird (such as the build of the body structure, the acquisition of food, defence in the face of an aggressor, the search for a mate, etc.). The building of a nest is an action "contained within" the individual (undivided and integrative) dynamism of the life cycle. It is also in an obvious way subordinated to the development of progeny. The lost of any kind of activity would ruin its perfect embryogenesis. This means that in this delicate "network" of correlated (coordinated) activities no single element can be missing 22 . In other words the construction of the nest is an action dynamically indivisible, incorporated into the life cycle of the wheatears and inseparably (in a significant way) linked with the endurance of the generation lines of this living form. The building of a nest is therefore an integrated action.
Technical dynamism. The specific, cooling -warming, circulation of the air within the interior of the nest resulting from its architecture (i.e. equally from the material as from the structure), is a result of the varied endeavours of the wheatear. This air conditioning, though maybe "primitive", is for all that technical dynamism -of the sort created by man when, for example, he hangs a porous clay container filled with water upon a radiator.
What is technical dynamism? Briefly, technical dynamism is a selectively "confined" ("constrained") -in relation to place, time, form as well as intensitymineral dynamism.
These varied selective "constraints" do not result from mineral dynamism but from the dynamics of a living being. Biological dynamism does not create mineral dynamism. This dynamism -i.e. varied physico-chemical processes -is the result of the matter's properties. Biological dynamism only selectively "confines" mineral dynamism. 21 Obviously one can not overlook the mysterious sphere of instinct. Nonetheless, however, even in socalled instinctive activities the living organism does not act "blindly", but an element of orientation occurs in them. E.g. the construction of a perfect web for catching prey is instinctively done by the spider, yet without orientation in the spatial arrangement of the objects between which the web is to be spread, without orientation where the web has been fastened, as equally a lack of orientation as regards the size of potential victims, the spider would not build webs, and not webs thanks to which it would be able to effectively catch insects (cf. among others Vollrath 1997, 2000) . 22 One can say that within this complicated action -that is building a nest -there can be observed the physiological principle "all or nothing" (cf. among others Lenartowicz, Koszteyn 2000a ).
Biological dynamism -dynamism constringing mineral dynamism
Biological dynamism -as opposed to technical dynamism -is not "constrained" by mineral dynamism, but is a dynamism constraining mineral dynamism.
It is said that a living organism is "something more" than "the sum of the mineral matter"
23 . There is a great deal of truth in this. But -and this needs emphasis -on the part of the organization of the structures of a body (to which biologists first and foremost draw attention, and with which simply they identify the living entity) a living organism is "something" decidedly less than mineral dynamism. A living body is a highly selected fragment of the dynamic possibilities proper to the mineral matter.
The conditions for the biological constraint of mineral dynamism
In what way does the living form "confine" "constrain" mineral dynamism?
In other words what must it have at its disposal in order to "confine" mineral dynamism?
The necessary -"minimal" -conditions for "constraining" mineral dynamism by a living entity are: the possession of the biological tools, the ability to utilize these tools, the aptitude to orientate oneself within the surroundings and in the structures of one's own body.
[a] Possession of the biological instruments. With their help a given living form is able to influence material objects -or influence their purely mineral dynamism. The wings and legs (i.e. the locomotive apparatus) are biological instruments serving to lift the rock fragments and to transport them to a given place. Our hands are such instruments as well. With their help we are able to shape a water jug out of clay. Eyes help us to realize whether the jug we have made is well-proportioned. Vocal cords help us sing. Digestive enzymes precisely disassemble for us the polypeptide chains of assimilated protein, etc. 
dead molecules. If we isolate and analyze these molecules then we can state that they are subject to all the physical and chemical laws /…/ of inanimate matter. However, living organisms distinguish themselves by such extraordinary characteristics that are not indicated by the collections of inanimate matter. /…/ They show the complicated internal structure encompassing many types of complex molecules /…/ In opposition to this, inanimate matter in the environment that surrounds, i.e. soil, water and rocks, is comprised usually of a chance mixture of simple chemical compounds with a relatively low degree of structural organization. […] We can now ask: if living organisms are composed of inanimate molecules then why does living matter differ so extremely from nonliving matter, which is, after all, equally composed of dead molecules?
Why is a living organism something greater than merely the sum of its inanimate components?" (Lehninger 1979/13 ; bold type -JK). 24 The greater part of the structures of the body of living entities (people, animals, plants, bacteria) is biological instruments of a varied size scale -from molecular to anatomical. The majority of molecular instruments are biological machines such as, for example, ATP, the proton motive force of the bacteria Escherichia coli, ribosome, proteosome. G.M. Whitesides, although he used a rather imprecise definition of a machine, has, however, correctly noted that biological molecular machines are sensu stricto machines such as those constructed by man: "What is a machine? Of the many definitions, I choose to take a machine to be 'a device for performing a task'. /.../. Although machines are commonly considered to be the products of human design and intention, why shouldn't a complex molecular system that performs a function also be considered a machine [...] 
accepting this broad definition, nanoscale machines already do exist, in the form of the functional molecular components of living cells /.../ The broad question of whether nanoscale machines exist is thus one that was answered in the affirmative by biologists many years ago. /.../ Cells include some molecular machines that seem similar to familiar human-scale machines: a rotary motor fixed in the membrane of a bacterium turns a shaft and superficially resembles an electric motor" (Whitesides 2001).
[b] The ability to utilize these instruments. It is not enough to merely have wings or hands. Equally essential is the ability to utilize these biological instruments. This ability could be instinctive or acquired by learning, training. In that way birds are learning to fly or to build their nests, a baby learns to crawl and walk.
[c] The aptitude to orientate oneself within the surroundings and within the structures of one's own body. Any living form must be oriented in the closest sphere of material reality. The wheatear must see pieces of the rock (otherwise it would not be able to pick them up with its beak), it must perceive the nest under construction (otherwise it would not erect the construction), it must be orientated as to the location of the "building site" (otherwise it would not reach it after the search for stones), etc. This obviously equally requires some orientation in the structures of one's own bodyfirst and foremost in the position of biological tools as well as in the range of possibility in their utilization. This is not a complete list of the conditions for the process of constraining the mineral dynamism, but -as it seems -it is the "minimal set".
The origin of the tools
Where do the tools come from? Almost all of them are created in the course of embryogenesis. Only relatively few are received like a "dowry" from the parental organism within the structures of gamete. Biological tools (organs) are constructed by living entities. In exactly same way man builds its technical instruments.
Manipulation of matter
Orientation and the selective utilization of the previously made biological instruments enables the living entities to manipulate material objects. These selective and integrative manipulations impose constraints upon mineral bodies.
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Consequently manipulation is a selective interference in material phenomena. It is possible thanks to the fact that the dynamism of the biological instrument (or the dynamism of the technical instrument) is subordinated to orientation. The dynamism of orientation is obviously different from the dynamism of the instrument, but within the framework of the manipulation of material (or energy) these two dynamisms are closely correlated 26 .
Manipulation is one of the types of selective, coordinated and integrated actions which is referred to as the behaviour of living forms (cf Koszteyn, Lenatowicz 1997) 27 . We perceive behaviour when a living form utilizes technical instruments, e.g. 25 This "biological constraints" of the mineral dynamic do not only concern macroscopic phenomena but also the ultramicroscopic ones. (Peskin 1997) . 26 In mineral nature we are not dealing with manipulation. Solar rays are not "instruments" serving the Sun to warm the surface of the Earth. Solar rays radiate in every direction, the Sun is not aware of the position of our planet. Technical dynamism -e.g. the functioning of a machine -is not manipulation. No orientation or selectivity can be detected in the movements of an engine. A machine is just a tool, that is used by a living form. 27 This has been emphasised by, among others, E.B. Holt in his book The Freudian Wish (New York, Henry Holt and Company, 1915, p. 155) : "Phenomena which derive from the integrated organism are when we see a man building an engine or hunting with a crossbow, when we observe the building of a nest by a bird, or when we observe the immunological defence processes.
Regardless of the organizational (anatomical, cytological, organellar, biomolecular) level of the living entity we observe, we will always observe the behaviour of the (whole) living entity. The structure and size of the instrument has no significance here whatsoever.
It is important to realize that behaviour lies at the basis of the fundamental, developmental dynamism of living forms -i.e. the construction, reconstruction and repair of the body's structures.
Orientation and the problem of action immanens

Orientation
Orientation is the primary cognitive dynamism. Therefore it cannot be defined by the indication of other, secondary cognitive phenomena. It may be only "shown" through demonstration (an event or experiment in which it appears).
Orientation can be recognized when the living form, in an obvious way, choose (select) his actions (their character, moment, direction, etc.) as well as the object of its action -and the selection "makes sense", i. e. it is evidently integrated with other, presumably selective, actions. An organism which behaves in a chaotic way may be considered "mysterious", but it does not illustrate the idea of orientation.
Orientation can be recognized even amongst people who are almost completely paralyzed, when, for example, in squeezing our hand or closing their eyes they are able to confirm the content of our verbal suggestion.
This, however, is not enough. We must register a correlation of this action with some distinctive trait of the object of the action. If the object is homogeneous, then we are unable to determine orientation.
For example, if a solution is completely homogeneous and a bacterium swims in it in a straight line we are unable to determine whether this is the result of orientation or not. If the bacterium swims straight in the direction of the only light around then we may suppose that it possesses orientation in this light. If the bacterium swims in the direction of the larger concentration of food, we may conclude that the bacterium is able to orientate itself in the gradient of food concentration.
There is nothing as obvious as orientation. 28 The notion of reality and its understanding are derivatives of orientation. Orientation in material phenomena is more basic than any further, intellectual forms of cognition (cf. the entry Orientation or Cognition in: Lenartowicz, Koszteyn 2000b/170-172; 174-177 Tolman (1995/25) . 28 The opposite to orientation is lack of orientation (e.g. in a state of deep unconsciousness), or disorientation. Many animals in adopting appropriate shapes (a stick insect), colours (chameleon) or postures (immobility feigning death) disorientate the observer, disenabling it -at least momentarilyfrom a correct sense of orientation.
Orientation means the actual "cognitive contact" with an object. Therefore it does not concern the "past". A remembered "contact" with the object should not be substituted for the genuine orientation. Attained orientation (i.e. in actu) is something momentary, which has to change itself accordingly to the changes in the object of this orientation. Memorized, but no more actual forms of orientation help us to reconstruct a temporal pattern of an object or event.
The concept of the attained orientation should be distinguished from the concept of a unique, particular act of attaining orientation (orientation in fieri), i.e. from cognitive dynamism itself (which is an immanent activity) 29 .
The orientation in fieri should in turn be differentiated from the cognitive behaviour which is essential in the process of acquiring orientation. This behaviour is connected with the utilization of the instrumental structures (sense organs, locomotory system … and so on). When we read a newspaper we constantly move our eye balls in order to discern the text printed on its pages. A dog standing on guard constantly moves its head in order to hear or smell an intruder. 30 However, in this behaviour (as opposed to manipulation) any interference with the object is avoided (as far as it is possible). The means of observation do not change the observed phenomena -the eyes do not move the objects, the ears do not interfere with the bells 31 . Even the organs of touch are constructed and manipulated in the way which does not modify the original properties of the object of observation.
Orientation is immanent dynamism par excellence. However, the cognitive dynamism producing the orientation in the objects does not produce a "unity" between the subject and the object. Within the sphere of this cognitive dynamism the split between the observing subject and the observed object remains clear and sharp. The preceding phrase does not explain the "mystery" of this fact, but it does stress the evident, objective, empirical character of it.
The dynamism of orientation as a fundamental, necessary component of various forms of the behaviour, makes them immanent activities. Wherever the orientation is evident, there actio immanens has to be recognized.
Actio immanens and technical instruments
The construction of a nest, the construction of a computer or a Martian landing craft, are immanent dynamism, as is the construction of an enzyme molecule, the construction of a Golgi apparatus or the construction of brain structures. An immanent activity is also the selective usage of constructed instruments -biological and technical. The control of the functioning of a landing craft, the reading of data or the 29 Cognitive dynamism could be -in certain circumstances -ineffective, i.e. it could -despite cognitive efforts -fail to acquire the appropriate level of orientation. Such a "fruitless" process remains -despite everything -an immanent activity sensu stricto. 30 Orientation in fieri is dynamism of substance, i.e. the dynamism of living existence in its most essential, comprehensive sphere, while in behaviour there is involved equally the sphere of attributes. All processes connected, for example, with the movement of the eye balls or the photochemical processes in the retina (the selective catching of photons and the transformation of their energy into the form of electrochemical signals) are not therefore immanent dynamism sensu stricto, but only sensu lato. Man could undoubtedly recreate the dynamism of the instrument in an appropriate laboratory, but it would be difficult to call the result "cognition" -the acquisition of orientation. 31 Sometimes the acquisition of orientation in the feature of some object requires manipulation. For example, if we wish to be convinced that the petals of flowers are smooth or silky we must stroke them with our fingers. But it is not via the instruments of our sense of touch that we are involved with the flower petals but the instrument that is our hand. At the same time the manipulation of the fingers of the hand is a highly delicate one -so as not to damage the flower. viewing of pictures sent by it from the surface of Mars is an immanent activity of the employees of NASA. While the technical installation is used by man, then to a certain degree it becomes a part of his phenotype -just like an artificial leg, or spectacles which can -after Dawkins (1982) -be called an extended phenotype.
Of course when the scientists lose contact with a landing craft or a space probe then the installation "escapes from" human activity -remaining merely technical dynamism, being a material trace of biological dynamism. In a similar way, when a spider leaves the web it has built or the wheatear the nest it has constructed, there remains only technical dynamism and structure (until all the consequences of biological activity have been destroyed).
An attempt to change the criteria for discerning actio immanens
The distinction between actio immanens and actio transiens presented at the beginning of the paper was based upon spatial criteria, i.e. upon the localization of the source and terminus of the activity of some material object. Besides, the meaning of the terms "object" and "action" was rather vague.
It seems that the more appropriate criterion for this distinction might be found in the very nature of the dynamism of the object, and not in the spatial characters of the object. This dynamism "informs" us about the nature of the "object". This aggrees well with the Thomist principle agere sequitur esse ("dynamism is rooted in the depths of existence" or "dynamism manifests the nature of existence").
Therefore let us have a look, once again, at the characteristic features of mineral dynamism and the dynamism of living forms. The best method for such a "look" is the Aristotelian method of epagogé (cf. Lenartowicz, Koszteyn 2002b ).
Nonselective limitation (physical determination)
Particles of dust of various size fall on to the surface of the earth, together with the rain. The larger ones rest on the surface of the soil, while the smaller will be "squeezed" (together with the water) into the free spaces between the grains of sand. Depending on the structure of the soil there can occur a stratification of the particles into several size fractions -from the largest close to the top, to the smallest in its depth. The size of the interstitial spaces determine (limit) the penetration of the dust particles into the depth.
In the air the particles of dust are evenly mixed. The process of "fractionation" occurs when they fall to earth and start (together with water) to penetrate the soil. However, neither the water nor the soil are "selecting agents". The stratification of the dust particles -their spatial "arrangement" -has taken place without the need of a "selecting, oriented agent". Here the dynamisms inherent in the mineral "nature" of the water, gravity, dust and the structure of the soil are sufficient 32 .
Selective limitation (biological determination)
Various objects fall upon the surface of the earth -including fragments of the branches of trees and shrubs, pieces of roof tile, broken bottles, bird feathers, leaves. Larger and smaller pieces of rock, lumps of earth of various size lay on the surface. Here young jackdaws start their first architectural enterprise. Before they build their first nest, however, several forms of dynamism appear.
During the first stage they grab with their beak "any" object "at all", and take it "just anywhere". Of course such "anythingness" is limited -depending on the weight and size of the objects. This stage could be called "training in the ability to carry". In the second stage the jackdaws "practice" breaking twigs and picking them off the ground. The selected twigs are of an appropriate thickness and length. Jackdaws take them to some place or other and forcibly assemble from them a structure with a definite shape and of a certain durability. This is "training in the construction of a nest".
In the third stage -which is the shortest one -the jackdaws build a nest in its final shape (cf. Fig. 3) , and in an appropriate place 33 . Unlike other members of the crow family, jackdaws do not build open nests in trees, but in holes in trees, in chimneys or in niches in walls and rocks. The bowl of the nest woven from twigs is padded by the birds with straw, hay, feathers and fur so that the twigs that stick out do not hurt the delicate little bodies of the chicks (cf. Il'ichev, Mikheev 1986 /487, Lorenz 1937 /20-22, Sokołowski 1972 .
We can already see the selective dynamism in the first stage of the jackdaws' actions. This contrasts, for example, with the stream of water, at the same time "attacking" those objects that offer it resistance, as well as those which are able to be taken with it. If the stream takes only certain objects then this does not constitute an expression of "selective dynamism", but only a physical determination. The jackdaw does not grab nor attempt to lift up objects that are either too heavy or too big. It is in this that selectivity of action manifests itself. And this selectivity is clearly connected with the orientation of the jackdaw.
We see that the jackdaw is in the position to recognize an object before it picks it up in its beak (selection of material). It is in the position to know the results of its own dynamism during the attempts to weave the twigs. This ability to orientate oneself within the object of manipulation clearly limits the range of its dynamism. Here we can detect something more than selectivity, we can see a correlation. The selected material is arranged in a selective way. These two different forms of selection are clearly correlated. Again, without an orientation the correlation would be impossible.
In the third stage, the selectivity of action is even more striking, even though the jackdaw possesses the same structure of its biological instruments as previously. Besides the obvious correlation there appears the aspect of integration. The finished nest is an integrated structure.
As has been mentioned earlier the bird's behavior embraces many other dynamisms without which the eggs would not appear, their hatching, and their feeding would not take place. All this implies an unimaginable number of varied forms of selection, correlation as well as integration 34 .
From the above examples and considerations it results that orientation (elementary cognitive dynamism, observable even in bacteria -cf, among others, Hartwell et al. 1999 , Kirschner et al. 2000 It seems that the classification of the various dynamisms that we encounter in our surroundings should be based upon two criteria, that of orientation and that of integration. Immanence means a "whole", an inner, intrinsic unity, so the element of "integration" is crucial to that concept. 34 How does correlation differ from integration? During the second stage of training the jackdaws built imperfectly shaped nests. These "exercises" quickly fall to pieces and the only lasting result of this stage is the acquisition of practice, ability. These unfinished, training nests can serve as an example of correlation, but they cannot be considered as an accurate model of a completed, integrated structure. 35 The metaphysical or ontological aspects of this statement will not be the subject of these considerations, even though this is a truly fundamental problem.
In the columns of Table 3 , four types of dynamism and their examples are given.
[1] Actio immanens sensu strictissimo. This is the dynamism of "pure" observation (orientation), which involves no manipulation of the object. When swallows observe a terrain from high, sitting on telegraph wires, they are not manipulating trees, people or cars, but simply see them or hear them, sense the smell of exhaust fumes. A man provided with the immanent results of the observation (orientation) can proceed towards the creation of more complex, synthetic concepts, he may contemplate the truth in his mind, and carry out similar intellectual activities.
[2] Actio immanens sensu stricto. This is the most common dynamism of biological beings. This dynamism is rather complex. It involves both orientation in the properties of the material and the manipulation of the material. There is no life without orientation. Orientation refers here both to the surroundings and to the sphere of one's own being (regenerations are a good illustration of this). On the other hand, living bodies are able to manipulate energy and material. In these manipulations an element of the selective physical determination of matter and energy is crucial. The quantitative aspect of them seems opposed to a true immanence. Consequently these biological activities cannot be considered to be actio immanens sensu strictissimo. However, orientation thoroughly "permeates", so to speak, the activities of living forms. These activities are evidently subordinated both to the orientation and to the indivisible, comprehensive (by its nature), integrative pattern, typical of a concrete living form. The manipulative trend towards integration, therefore, creates a kind of unity, which deserves to be treated as a genuine trait of immanence. All truly biological activities (pathology excluded) should, therefore, be classified as actio immanens sensu stricto (and not as actio transiens).
[3] Actio immanens sensu lato. This might be called "technical dynamism". The "model" examples of this kind of dynamism are man-made automatic devices, or enzymes (nano-automatic-machines). We can clearly perceive their dynamic indivisibility (i.e. the evidently necessary structural integration). They are, to a certain degree, autonomous (like the landing craft on the Moon, or Cruise missiles), yet there is a lack of orientation in their activity. The monitoring that often appears in such machines is not a cognitive dynamism (cf. Koszteyn and Lenartowicz 1999) . The photoelectric sensors which automatically switch on the light of searchlights can serve as an example of monitoring.
[4] Actio transiens. Actio immanens sensu stricto can produce some accidental effects in the surroundings. For instance, the process of locomotion can produce footprints and the process of feeding can damage the leaves on a bush. This element of biological dynamism is not immanent. This is actio transiens sensu stricto. Still it is necessary to distinguish such dynamism from purely mineral phenomena (e.g. sedimentation, erosion, particle collision) -i.e. from the actio transiens sensu lato.
Conclusions
Many scholastic and neo-scholastic authors have been in agreement that the essence of life depends upon the ability to move oneself, i.e. immanent activities (cf, for example, Urraburu 1894/34). It was an obvious thing for these authors that biological forms are not machines as Cartesius and his followers considered them. On the other hand, immanent activities are not limited just to the intellectual activities. This was also Saint Thomas's position, who wrote about living entities as follows:
" As results from the text, Saint Thomas -in perceiving the difference between acts perfectly immanent and acts immanent in an imperfect way -believed that also the latter are biological dynamism in the strict, and true sense of the word.
The initial criteria for the determination of actio immanens has traditionally been related to the spatial relation between the object and the subject of this activity. In applying these criteria (cf Table 2 ) many forms of biological activity were ascribed to actio transiens. Consequently many Thomists limit the sense of the concept actio immanens to the dynamism of a pure spirit (e.g. dynamism of the intellect).
The acceptance of the spatial criteria (inside/outside) as appropriate for the recognition of actio immanens and actio transiens, influences the proper shaping of our concepts concerning biological forms of life and helps to obfuscate the most important aspects of the difference between biological and mineral forms of dynamism.
If, instead of the spatial criteria, the dynamic criteria -of (a) orientation in the properties of matter and (b) the integration of matter -is adopted, then it will show that biological dynamism is an immanent activity, regardless of whether this is taking place within the spatial limits the living body or beyond of it.
